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(57) ABSTRACT

A cover unit includes a cover element for a chamber of a
chassis, rotatably supported at one end of the opening and a
lock mechanism to lock the cover element in the chassis. The
lock mechanism includes a lock element movable in parallel
between a lock position and a release position, and having a
latch portion to protrude from the cover element at the lock
position, an elastic element to press the lock element to the
lock position, a hole to receive the latch portion protruding
from the cover element and restrict a movement of the latch
portion, a receive element to hold the lock element in the
release position against the elastic element, and a protrusion
to press the receive element when the cover element is pressed
onto the opening. The receive element releases the lock ele-
ment from the release position, when pressed in the orthogo-
nal direction.

11 Claims, 17 Drawing Sheets
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COVER UNIT INCLUDING A LOCK
MECHANISM

CROSS REFERENCE TO RELATED
APPLICATION

The present application is based on and claims priority
from Japanese Patent Application No. 2011-263761, filed on
Dec. 1, 2011, the disclosure of which is hereby incorporated
by reference in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a cover unit including a
cover element to open/close.

2. Description of the Related Art

An electronic device generally includes a battery chamber
to accommodate batteries as a power supply, for example. The
battery chamber may be provided with an opening and a cover
element supported at one end of the opening rotatably around
the axis. The battery chamber is opened or closed by opening
or closing the cover element.

Japanese Patent Application Publication No. 2010-198003
discloses a cover unit which can securely hold a cover ele-
ment in a closed position while the cover element is pressed
onto the edges of the opening. This cover unitincludes a cover
element, a lock element with a lever, and a protrusion. The
lock element is provided in the cover element to rotate so that
the protrusion protrudes from the cover element in accor-
dance with a rotary position of the lock element. By pulling
and turning the lever, the lock element is rotated to protrude
the protrusion from the cover element and by fitting the pro-
trusion into a groove of the opening, the cover element is held
securely while pressed onto the edges of the opening with the
lever resting on the side of the device body. Thus, the lever
does not hinder a user from using the electronic device.

To lock the closed cover element, the lever needs to be
pulled out and turned to rotate the lock element. In terms of
operability and usability, there is a room for improvement.

Further, even with the cover element opened or not pressed
onto the opening edges, the protrusion can be protruded from
the cover element. The protrusion is preferably configured
not to protrude from the cover element while the cover ele-
ment is open.

SUMMARY OF THE INVENTION

The present invention aims to provide a cover unit which
can prevent a protrusion from protruding from an opened
cover element and can lock a closed cover element by simply
rotating the cover element.

According to one aspect of the present invention, a cover
unit includes a cover element to enclose an opening of a
chamber of a chassis, rotatably supported at one end of the
opening around an axis set at the one end, and a lock mecha-
nism to lock the cover element in the chassis while the cover
element is pressed onto an edge of the opening, the lock
mechanism including a lock element contained in the cover
element and movable in parallel between a lock position and
arelease position, and having a latch portion to protrude from
the cover element at the lock position, an elastic element
provided in the cover element to press the lock element to the
lock position, a hole provided in the chassis, to receive the
latch portion protruding from the cover element and restrict a
movement of the latch portion in a direction orthogonal to a
front surface of the cover element, a receive element provided
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in the cover element, to hold the lock element in the release
position against the elastic element, and a protrusion provided
in the chamber, to protrude in the orthogonal direction to
press the receive element when the cover element is pressed
onto the edge of the opening, in which the receive element is
configured to release the lock element from the release posi-
tion, when pressed in the orthogonal direction.

BRIEF DESCRIPTION OF THE DRAWINGS

Features, embodiments, and advantages of the present
invention will become apparent from the following detailed
description with reference to the accompanying drawings:

FIG. 11is aperspective view of an imaging device 10 as one
example of electronic device according to one embodiment,
seen from below, with a battery chamber cover 31 closed;

FIG. 2 is a perspective view of the imaging device 10
upside down with the battery chamber cover 31 opened, seen
from below;

FIG. 3 is a block diagram of the structure of the imaging
device 10;

FIG. 4 is a perspective view of the outer wall of the battery
chamber cover 31;

FIG. 5 is a perspective view of the inner wall of the battery
chamber cover 31;

FIG. 6 shows a part of a battery chamber or an accommo-
dation space 23 along the arrow Al in FIG. 2;

FIG. 7 is an exploded, perspective view of the structure of
the battery chamber cover 31;

FIG. 8A is aperspective view of'a cover body 33, seen from
+Y axis and

FIG. 8B is a plan view of the same;

FIG. 9A is a perspective view of the back side of a lock
element 51, FIG. 9B is a perspective view of the front side
thereof, and FIG. 9C is an enlarged, perspective view of one
end of the lock element 51 cut along the I- to I line in FIG. 9B;

FIG. 10 is a perspective view of the battery chamber cover
31 and a lock mechanism 32 with the lock element 51 in a
release position, partially showing the cross section of the
essential part;

FIG. 11 shows the same as in FIG. 10 with the lock element
51 in a lock position;

FIG. 12A is a cross section view of the cover unit 30 along
the II to II line in FIG. 1 when the lock element 51 is in the
release position and the battery chamber cover 31 is placed in
a closed state from an opened state, FIG. 12B is the same
when the battery chamber cover 31 is closed and a pressed
portion 62 is pressed by a protrusion 26 via a first convex 34
of a seal element 34, and FIG. 12C is the same when the lock
element is moved to the lock position;

FIG. 13 A shows the inner wall side of the battery chamber
cover 31 with the lock element 51 in the release position, FIG.
13B shows the same with the lock element 51 in the lock
position, and FIG. 13C shows the outer wall side of the battery
chamber cover 31 with the lock element 51 in the lock posi-
tion;

FIG. 14 is an exploded, perspective view of a battery cham-
ber cover 31B of a cover unit 30B according to a second
embodiment;

FIG. 15 is a perspective view of a hook element 73;

FIG. 16 shows a groove 25 relative to a latch portion 735,
seen from the arrow A2 in FIG. 19;

FIG. 17 shows that the hook elements 73 are being attached
to the cover body 33 of the battery chamber cover 31B;

FIG. 18 shows the battery chamber cover 31B in a chassis
11 when it is released from the closed state by a lock mecha-
nism 32B; and
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FIG. 19 shows the battery chamber cover 31B in the chassis
11 when it is locked in the closed state by the lock mechanism
32B.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Hereinafter, embodiments of a cover unit and an electronic
device incorporating the same will be described in detail with
reference to the accompanying drawings. Wherever possible,
the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

First Embodiment

A cover unit 30 and an imaging device 10 including the
same as an example of the electronic device are described
with reference to FIGS. 1 to 13. FIG. 6 omits showing the
inner structure and outer surface of a battery chamber 17 in a
chassis 11. FIG. 11 shows a lock element 51 in a lock position
while a pressed portion 62 is not being pressed by a protrusion
26 for comparison with FIG. 10. FIGS. 12B, 12C emphati-
cally shows the deformation of a seal element 34 and the lock
element 51. In FIG. 13 the lock element 51 is indicated by
dots for better understanding.

Referring to FIG. 1 and FIG. 2, the imaging device 10
includes a chassis 11 as a camera body in which an optical
system 12 is mounted on a front side. Although not shown, the
optical system 12 comprises a fixed lens, a zoom lens, a focus
lens, a shutter unit, an aperture diaphragm unit, and a lens
barrel movably containing these optical elements. It can move
the optical elements to set a magnification and move the focus
lens to adjust focus. The optical axis of the optical system 12
is orthogonal to the front face of the chassis 11 outside the
chassis 11. Here, the optical axis of the optical system 12 is
defined as Z axis, the vertical direction of the imaging device
10 in normal use is defined as Y axis, and a direction orthogo-
nal to the two axes is defined as X axis. The positive side of Z
axis is the front side of the imaging device 10, that of Y axis
is the top side thereof, and that of X axis is the right side
thereof.

In FIG. 3 the imaging device 10 includes an image sensor
13, a lens barrel driver 14, a display unit 15, and a controller
16. The image sensor 13 acquires an image of a subject
formed by the optical system 12 and outputs image signals
based on the image to the controller 16. The lens barrel driver
14 moves the optical elements of the optical system 12 via the
lens barrel.

The controller 16 generates image data based on the signal
from the image sensor 13, controls the driving of the lens
barrel driver 14, and controls the elements in accordance with
a manipulation of not-shown operation keys, for example.
The controller 16 controls the display unit 15 to display the
image acquired by the image sensor 13. The display unit is
provided on the back face of the chassis 11. The image sensor
13, lens barrel driver 14, and display unit 15 are supplied with
electric power from a battery 18 via the controller 16 for
various operations. Further, the controller 16 can store or
extract image data and other information in/from a storage
medium 19 mounted in the battery chamber 17. It can also
perform data communication with a not-shown external
device via an external input/output terminal connected to a
HDMI terminal 20 and a USB terminal 21 (FIG. 2).

The battery chamber 17 is an example of the chamber of the
imaging device 10 as an electronic device. It is a space in
which the battery 18 is mounted. When mounted, the battery
18 supplies power to the image sensor 13, lens barrel driver
14, display unit 15 and controller 16. In the present embodi-
ment the battery chamber 17 can contain the storage medium
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19 in addition to the battery 18 and include the HDMI (high-
definition multimedia interface) terminal 20 and USB (uni-
versal serial bus) terminal 21. The HDMI terminal 20 and
USB terminal 21 are connectable with external input/output
terminals in compliance with their specifications for the data
communication with the external device and controller.

The battery chamber 17 is an opening in the bottom of the
chassis 11 and includes an inlet 22 which communicates with
outside of the imaging device 10. The inlet 22 is configured to
surround the mount spaces for the battery 18 and storage
medium 19 and the HDMI terminal 20 and USB terminal 21,
and is longer along X axis than along 7 axis. A user can mount
the battery 18 and storage medium 19 and connect to the
HDMI terminal 20 and USB terminal 21 in the battery cham-
ber 17 via the inlet 22. The inlet 22 can be closed with the
cover unit 30.

The cover unit 30 in FIG. 1 and FIG. 2 includes a battery
chamber cover 31 and a lock mechanism 32 (FIG. 7). The
battery chamber cover 31 is for closing the inlet 22 of the
battery chamber 17, and the lock mechanism 32 can lock the
battery chamber cover 31 in the chassis 11 with the cover
pressed onto the inlet 22 and release it therefrom.

The battery chamber cover 31 is a plate as shown in FIGS.
4, 5 and forms a planar surface along X to Y plane. Z axis is
orthogonal to the plate. The length of the cover 31 when
closed is along X axis, the width is along 7 axis, and the
thickness is along Y axis. The length and width directions of
the cover 31 coincide with those of the battery chamber 17
and inlet 22, and the thickness direction thereof'is the depth of
the battery chamber 17.

The battery chamber cover 31 is provided in the bottom
face of the chassis 11 to be rotatable around a shaft Am which
is set at one end of the length of the inlet 22 and extends along
Z axis. In the present embodiment the battery chamber cover
31 is accommodated in an accommodation space 23 in the
bottom face of the chassis 11. When covering the inlet 22, the
battery chamber cover 31 is contained in the accommodation
space 23 and forms a part of the bottom face of the chassis in
FIG. 1. The accommodation space 23 is below the battery
chamber 17 and between the battery chamber and the outside
of'the chassis 11. Theinlet 22 of the battery chamber 17 opens
the back wall of the accommodation space 23 and communi-
cates with the outside of the imaging device 10 via the accom-
modation space 23.

The chassis 11 includes holes 24 in the inner wall of the
accommodation space 23 on the opposite side of the shaft Am
(FIGS. 6, 12A-12C, 13A-13C). The holes 24 are to receive a
two-pronged of the lock element 51 and restrict the latch
portion 53 from moving along -Y axis. The number of holes
24 are two disposed in parallel along Z axis for the latch
portion 53 in the present embodiment. Note that in FIG. 6 the
holes 24 open the outer surface of the chassis 11.

Further, the chassis 11 includes four grooves 25 (FIG. 2,
FIG. 13A-13C) in two pairs in the inner walls of the accom-
modation space 23 at two middle positions with an interval
along the X axis. The four grooves 25 are at the same height
as the holes 24 in the chassis 11.

Further, the chassis 11 includes a protrusion 26 in the
accommodation space 23 at a position to contact a later-
described receive element 69 when the battery chamber cover
31 is closed. The protrusion 26 is configured to relatively
press apressed portion 62 of the receive element 69 along -Y
axis in FIG. 12, when the battery chamber cover 31 is closed.
It protrudes along the thickness of the battery chamber cover
31 in a front wall 23a of the accommodation space 23. The
front wall 234 defines the bottom wall of the accommodation
space 23 or the inlet 22 of the battery chamber 17.
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Asshownin FIGS. 4, 5,7, the cover 31 has a cover body 33,
a seal element 34, and a plate 35 and includes a lock element
51 movable in parallel. The cover body 33 in FIG. 8 is a
rectangular plate with short sides on'Y axis and long sides on
X axis and defines the outer shape of the cover 31. The cover
body 33 includes a depression 36 to receive the lock element
51 inan outer circumference wall 37 of the back face. The size
and shape of the outer circumference wall 37 are equal to
those of the inlet 22 of the battery chamber 17, and the wall 37
is pressed by the edge 224 of the inlet 22 (FIG. 2).

A hole 38 and four notches 39 are provided in the outer
circumference wall 37. The hole 38 is provided atoneend 374
to penetrate through the outer circumference wall 37 along X
axis, to allow the latch portion 53 of the lock element 51 to
protrude therethrough from the cover body 33. With the bat-
tery chamber cover 31 closed, the hole 38 faces the holes 24
along X axis. The hole 38 includes a clearance groove 38a at
a middle position of the inner circumference wall to extend
along X axis. A front end 456 of a contact portion 45 is
provided at one end of the outer circumference wall 37 near
the depression 36 (FIGS. 10, 11).

The notches of two pairs 39 are formed in the two short
sides 37b, 37¢ of the outer circumference wall 37, respec-
tively. Also, they are arranged with an interval at a middle
position in the length direction of the cover body 33. With the
battery chamber cover 31 closed, the notches 39 face the
grooves 25 of the chassis 11 along 7 axis.

The cover body 33 is joined at one end with a shock
absorber 40 via an auxiliary shaft which extends through one
side 37d of the outer circumference wall 374 and around
which a torsion spring 40a is wound. The shock absorber 40
is rotatable at the other end around the auxiliary shaft As. The
rotational range of the cover body 33 and shock absorber 40
is from the alignment of the outer surfaces of both elements
on the same plane (FIGS. 2, 4) to their positions approxi-
mately orthogonal to each other (indicated by the two-dot
chain line in FIG. 2). The cover body 33 and shock absorber
40 are relatively turned around the auxiliary shaft As by the
torsion spring 40q to the position that they are aligned on the
same plane.

The shock absorber 40 in FIG. 2 is rotatably placed at one
end of the accommodation space 23 via the shaft Am which
protrudes from one end of the shock absorber 40. It is rotat-
able around the shaft Am relative to the accommodation space
23.

The outer surface of the cover body 33 including the shock
absorber 40 is aligned with the bottom face of the chassis 11,
and it forms a part of the outer wall of the battery chamber
cover 31 and the bottom face of the chassis 11.

Further, in FIG. 8 the cover body 33 comprises an opening
41 in the bottom wall of the depression 36. The opening 41 is
rectangular and penetrates through the bottom wall along Y
axis, through which the protrusion 54 of the lock element 51
protrudes along Y axis and moves along X axis relative to the
cover body 33 (FIGS. 10 to 12). Thus, the opening 41 opens
apart of the outer surface of the cover body 33 or a part of the
bottom face of the chassis 11, so that the outside of the cover
body 33 is communicated with the depression 36.

The depression 36 is formed at the center of the back side
of'the cover body 33 and two bearings 42, two screw holes 43,
an elastic element mount 44, and a contact portion 45, and a
guide 46 are provided therein. The bearings 42 are C-shaped,
protrude along the thickness of the battery chamber cover 31,
and include a cut-off portion within 180 degree region around
the center axis. They are arranged with an interval at a middle
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position of the cover body 33, and positioned at almost the
center of the two pairs of notches 39 of the outer circumfer-
ence walls 37b, 37¢.

The two screw holes 43 are columnar and protrude to fix the
seal element 34 and the plate 35 to the cover body 33, and
include grooves to engage with a thread 72a of a screw 72
(FIG. 7). They are placed with an interval in the depression
36.

The elastic element mount 44 is for attaching a later-de-
scribed coil spring 52 to the cover body 33. It includes a base
44a protruding along +Y axis and a columnar convex 44b
protruding from the base 44a along —-X axis. The convex 445
is inserted into the coil spring 52. The elastic element mount
44 is positioned at one end of an elastic element holder 56 of
the lock element 51 while the lock element 51 is accommo-
dated in the depression 36 of the cover body 33.

The contact portion 45 is a plate formed in the outer cir-
cumference wall 37a above the hole 38 to contact the front
end 61a of a convex 61 of the lock element 51 (FIG. 9). The
contact portion 45 includes a back portion 45a extending
alongY to Z plane to hit the convex 61, a protruded portion at
a center as shown in FIG. 8B, and a front portion 455 extend-
ing along Y to Z plane and defining one end of the clearance
groove 38a of the hole 38. The wall of the back portion 454
and front portion 456 relatively protrudes from the outer
circumference wall 37a dueto the clearance groove 38a of the
hole 38 (FIGS. 10, 11). The protruded portion of the contact
portion 45 also forms a concave portion 45¢.

The guide 46 is provided in a pair at one end of the depres-
sion 36 to define the moving direction of the lock element 51
in the depression 36. Each of the guides 46 includes a pro-
truded portion 464 and a groove 465 between the protruded
portion 46a and the bottom face of the depression 36. The
groove 465 extends along X axis to move the protrusion 67 of
the lock element 51 (FIGS. 9A to 9C) along X axis, prevent it
from moving along Z axis and limiting the moving amount
thereof along Y axis. Thus, the guides 46 allow the lock
element 51 to move in parallel along X axis in the depression
36.

The seal element 34 in FIG. 7 is attached to the back face of
the cover body 33 to cover the depression 36. It is made from
an elastic material and of'an outer shape to accord with the top
end of the cover body 33. The seal element 34 can cover the
depression 36 entirely. It includes two screw holes 34a, a first
convex 345, and a second convex 34c.

The two screw holes 34a with a circular cross section
penetrate through the seal element 34 along Y axis for fixing
the seal element 34 in the cover body 33. A screw shaft 72a is
inserted through the screw holes 34a. The screw holes 34qa are
positioned to face the screw holes 43 of the depression 36
along Y axis. In the present embodiment ring-like concaves
344 to surround the screw holes 34a are provided in the back
face of the seal element 34 for placing metal washers 71.

The first convex 344 is placed on the back face of the seal
element 34 between the protrusion 26 in the accommodation
space 23 and the pressed portion 62 of the lock element 51. It
is disposed to be adjacent to the pressed portion 62 in the
assembled battery chamber cover 31 when the lock element
51 is in the release position. The height or projection amount
thereof is lower than the back face of the plate 35. In the
present embodiment the size thereof is set to occupy an
extremely small area of the inner wall of the assembled bat-
tery chamber cover 31. The extremely small area refers to an
area smaller than the average size of the fingertip of a person,
for example.

The second convex 34c¢ protrudes from the entire circum-
ference of the back face of the seal element 34. When the
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battery chamber cover 31 is closed, the second convex 34c¢ is
pressed inside of the inlet 22 and deformed to come between
the cover body 33 and edge 22a and closely attach to the edge
22a (FIGS. 12A to 12C). That is, the cover body 33 is tightly
pressed onto the inlet 22 to enclose the inlet 22 and prevent
foreign matter such as dust and mote from entering the battery
chamber 17. In the present embodiment the battery chamber
cover 31 exerts a watertight structure while it is pressed onto
the inlet 22.

Further, the seal element 34 as shown in FIGS. 12A to 12C
includes a plan surface 34e on the front side opposite to the
first convex 345, and an inclined surface 34f continuous to the
plan surface 34e and extending to the +X axis side.

In FIG. 7 the plate 35 defines the inner wall of the battery
chamber cover 31 forming the inlet 22 and is made from a
metal material in a shape to match with the inside of the
second convex 34c¢ of the seal element 34. Thus, only the
second convex 34c¢ can be exposed from the back side of the
seal element 34 to which the plate 35 is attached (FIG. 5). The
plate 35 is provided with two screw holes 354 and an opening
355.

The two screw holes 35a with circular cross sections pen-
etrate through the plate 35. The plate 35 is attached to the
cover body 33 with the screws 72 inserted into the screw holes
35a. They are positioned to face the two screw holes 34a of
the seal element 34 and those 43 ofthe depression 36 along Y
axis.

In the opening 355 the pressed portion 62 of the lock
element 51 is pressed by the protrusion 26 of the accommo-
dation space 23 via the first convex 345 of the seal element 34
in FIG. 12. The opening 355 penetrates through the plate 35
along Y axis and has a rectangular cross section. The first
convex 345 is inserted from the front surface of the plate 35
through the opening 355 to expose from the back surface of
the plate 35. The opening 355 is positioned to contact the
protrusion 26 when the assembled battery chamber cover 31
in FIGS. 7, 10 is closed.

The seal element and plate 35 are attached to the cover
body 33 to constitute the battery chamber cover 31. In the
battery chamber cover 31 the cover body 33 and the shock
absorber 40 are integrally rotatable around the shaft Am rela-
tive to the battery chamber 17. The cover body 33 is pressed
onto the inlet edge 22a of the battery chamber 17 via the
second convex 34c¢ of the seal element 34 to close the inlet 22
and form a part of the bottom face of the chassis 11 (FIG. 1).
The second convex 34c¢ is compressed between the cover
body 33 and the edge 224 and tightly attached to the edge 22a.
This refers to a closed state of the battery chamber cover 31.
The inlet 22 is exposed by moving the cover body 33 and
shock absorber 40 away from the bottom surface of the chas-
sis 11. This refers to an opened state of the battery chamber
cover 31. Thus, the battery chamber cover 31 opens/closes the
battery chamber 17.

Further, applied with unexpected force in the closed state,
the cover body 33 is configured to rotate around the auxiliary
shaft As relative to the shock absorber 40 as indicated by the
two-dot chain line in FIG. 2. This prevents from a failure or
damage in the battery chamber cover 31. The lock mechanism
32 is provided to lock the battery chamber cover 31 in the
closed state.

The lock mechanism 32 in FIG. 7 includes the lock element
51 in the depression 36 and the coil spring 52. The lock
element 51 is a long plate including the two-pronged latch
portion 53 atone end, the protrusion 54, two through holes 55,
and elastic element holder 56 on the front face in FIG. 9A. The
latch portion inserts through the hole 38 of the depression 36
into the two holes 24 of the chassis 11 in FIGS. 13A to 13C.
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The protrusion 54 is disposed between the latch portion 53
and the through holes 55 to protrude from the opening 41 of
the cover body 33 while the lock mechanism 51 is accommo-
dated in the depression 36 of the cover body 33. It is movable
in the opening 41 along X axis. In the present embodiment the
protrusion is a cuboid in a length along 7 axis longer than that
along X axis. The two through holes 55 are provided at one
side of the lock element 51.

The through holes 55 penetrate through the thickness of the
lock element 51 and are associated with the two bearings 42
of the cover body 33. They are formed to allow the two
bearings 42 to relatively move along X axis.

The elastic element holder 56 penetrates through the thick-
ness of the lock element 51 between the two through holes 55,
and has an inner space as a long cuboid. It can accommodate,
at one end, the elastic element mount 44 receiving the com-
pressed coil spring 52 while the lock element 51 is placed in
the depression 36, as shown in FIG. 7. The elastic element
holder 56 receives one end 525 of the coil spring 52 at one end
56a, and includes, at a middle position, a piece 565 crossing
the opening of the back face to prevent a falling-off of the coil
spring 52 (FIG. 9B).

Further, the lock element 51 includes the convex 61,
pressed portion 62, release-side walls 63, lock-side walls 64,
wall stops 65, grooves 66, a pair of guides 67, and a concave
68 on the back side in FIG. 9B. The convex 61 stands on one
end of the lock element 51. The front face 61a of the convex
61 is inclined upward in FIG. 9C and the rear face 615 is
inclined relative to the front face 61la. The convex 61 is
disposed so that the front face 61a can hit the back portion 454
of the contact portion 45 when the lock element 51 is at a
release position, and the rear face 615 can face the front
portion 455 of the contact portion 45 along X axis when the
lock element 51 is at a lock position.

The pressed portion 62 is a protrusion near the convex 61.
Pressed by the protrusion 26 on the accommodation space 23
via the first convex 34b of the seal element 34, the pressed
portion 62 is moved along Y axis to move the convex 61 away
from the back portion 45q of the contact portion 45. The top
face 624 of the pressed portion is planar along X to Z plane
and the planar rear face 625 is inclined from the top face 62a.
When the lock element 51 is in the release position in the
battery chamber cover 31, the top face 62a abuts with the plan
surface 34e of the concave portion 45¢ of the contact portion
45 as shown in FIGS. 10, 12A, 12B. With the lock element 51
in the lock position, the pressed portion 62 is surrounded by
the concave portion 45¢ in F1G. 13B and positioned so that the
rear face 624 faces the inclined surface 34falong X axis.

The release-side walls 63, lock-side walls 64, wall stops
65, and grooves 66 are provided in association with the two
through holes 55 in FIG. 9B. The first and lock-side walls 63,
64 and wall stops 65 extend along the thickness of the battery
chamber cover 31 and can be associated with either of the
through holes 55.

The release-side walls 63 are at the one ends of the through
holes 55 and include curved portions and extend along 7 axis.

The lock-side walls 64 are at the other ends of the through
holes 55 to face the release-side walls 63. The lock-side walls
64 include expanded portions and are inclined to Z axis to
widen an interval with the release-side walls 63.

The wall stops 65 are at the one ends of the through holes
55 and inclined from the one ends to -X axis.

The grooves 66 are formed in a part of the end walls of the
through holes 55 to allow the through holes 55 to communi-
cate with outside of the lock element 51.

The pair of protruded guides 67 are provided on both sides
of'the lock element 51 between the pressed portion 62 and the
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one ends of the through holes 55, and extend along X axis.
They are inserted into the guide grooves 4656 (FIG. 8) to move
the lock element 51 along X axis in the depression 36, limit
the moving amount thereof along Y axis, and prevent it from
moving along Z axis. Thus, the lock element 51 moves in
parallel along X axis in the depression 36.

The concave 68 is provided near the pressed portion 62 and
continue from the rear face 625 thereof in FI1G. 9C, to receive
the plan surface 34e of the first convex 34 in non-contact
manner when the lock element 51 is in the lock position in the
closed battery chamber cover 31 and the first convex 34 of the
seal element 34 is moved by the protrusion 26 along -Y axis
in FIG. 12C.

The coil spring 52 is a coiled wire and can wind around the
convex 445 of the elastic element mount 44 in the depression
36. It is extended most with no load applied and exerts elas-
ticity against compression. The compressed coil spring 52
can be accommodated in the elastic element holder 56 of the
lock element 51 in FIG. 13A. While the lock element 51 is in
the lock position in the depression 36, the coil spring 52 is
compressed by a predetermined amount in the elastic element
holder 56 in FIGS. 13B, 13C.

The lock element 51 and coil spring 52 as configured above
are provided in the depression 36 inside the cover body 33 as
indicated by the arrows A11, A12 in FIG. 7. The lock element
51 is held in the depression 36 by the pair of protruded guides
67 fitted into the guide 46 and can move in parallel along the
length of the battery chamber cover 31. One end 524 of the
coil spring 52 winds around the convex 445 and is contained
in the elastic element holder 56 while the other end 525 hits
the one end 56a of the elastic element holder 56. The coil
spring 52 presses the one end 56a from the elastic element
mount 44 to move the lock element 51 to the lock position
along X axis in FIGS. 13A to 13C. The coil spring 52 func-
tions as an elastic element of the lock mechanism 32. The
protrusion 54 of the lock element 51 is placed in the opening
41 of the cover body 33 while the bearings 42 of the cover
body 33 are placed in the through holes 55, respectively.
Then, the latch portion 53 of the lock element 51 face the hole
38 of the cover body 33 in the depression 36.

The top end of the cover body 33 contacts the seal element
34 with the ring-like metal washers 71 in the concaves 34d
and the second convex 34c of the seal element 34 contacts the
plate 35. The two screw holes 43 of the cover body 33, the two
screw holes 34a of the seal element 34, and the two screw
holes 35a of the plate 35 are now aligned on the straight line
as indicated by the arrow A14 in FIG. 7. The first convex 34 of
the seal element 34 is inserted into the opening 355 of the
plate 35 as indicated by the arrow A15. Then, the seal element
34 and the plate 35 are fixed to the cover body 33 by the
screws 72 which each include a threaded shaft 724 and a head
72b larger than the shaft 72a. The heads 725 are inserted into
the screw holes 354 of the plate 35. The shafts 724 are inserted
through the inside of the metal washers 71 and screw holes
34a of the seal element 34, to engage with the screw holes 43
of'the cover body 33. Thereby, the seal element 34 and plate
35 are fixed in the cover body 33.

Thus, the battery chamber cover 31 is unitized of the lock
element 51 and coil spring 52 accommodated in the cover
body 33 and the seal element 34 joined with the metal washers
71 and plate 35 by the screws 72. The cover body 33 is
rotatable around the shaft Am via the shock absorber 40 and
the battery chamber cover 31 is provided in the chassis 11 in
FIGS. 1, 2. Thus, provided in the chassis 11 of the imaging
device 10, the cover unit having the battery chamber cover 31
and lock mechanism 32 can close the inlet 22 of the battery
chamber 17.
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With the battery chamber cover 31 in the opened state, the
front end 61a of the convex 61 of the lock element 51 hits the
back portion 45a of the contact portion 45 in the depression
36. This is the release position of the lock element 51 as
showninFIGS.10,12A, 13 A. Atthe release position, the lock
element 51 is closer to one end of the battery chamber cover
31 in the length direction, the protrusion 54 is positioned in
the opening 41 of the cover body 33, and the latch portion 53
is inside the hole 38 of the cover body 33. The top end 62a of
the pressed portion 62 contacts the plan surface 34e of the first
convex 34 of the seal element 34 along Y axis.

At the release position the coil spring 52 is compressed
between the one end 564 and the elastic element mount 44 in
the elastic element holder 56. The lock element 51 is pressed
by the coil spring 52 along -X axis in the depression 36.
However, it does not move along —X axis and can remain at
the release position since the front end 61a of the convex 61
is pressed by the back portion 454 of the contact portion 45.

As described above, the opened battery chamber cover 31
is rotated around the shaft Am to close the battery chamber 17
and form a part of the bottom of the chassis 11. Here, pressed
onto the inlet 22 of the battery chamber 17 via the second
convex 34¢ of the seal element 34, the cover body 33 receives
a repulsive force to open. In particular, owing to the elastic
seal element 34 with the second convex 34c¢ in the cover body
33, the second convex 34c is compressed between the cover
body 33 and the edge 224 so that the battery chamber cover 31
easily receives the repulsive force in the closed state.

With the battery chamber cover 31 in the closed state, the
protrusion 26 in the accommodation space 23 hits and moves
along -Y axis the first convex 34 of the seal element 34 via the
opening 356 of the plate 35 (FIG. 12B). Along with the
movement of the first convex 34, the pressed portion 62 is
pressed to -Y axis side to bend the lock element in FIG. 12B.
Thus, the first convex 34 and plan surface 34e of the seal
element 34 functions as the connecting portion to hit the
protrusion 26 to press the pressed portion 62 to -Y axis side.

Along with this movement, the convex 61 near the pressed
portion 62 is moved so that the front end 61a thereof is
separated from the back portion 45a of the contact portion 45
in FIG. 12B. The lock element 51 pressed by the coil spring 52
is then moved from the release position to —X axis side in FIG.
12C. Then, the pressed portion is fitted into the concave
portion 45¢ of the contact portion 45 to stop the movement of
the lock element 51. This is the lock position of the lock
element 51 as shown in FIGS. 11, 12B, 13B, 13C. The lock
element 51 can be held in the lock position against the elastic
force ofthe coil spring 52 by the elastic element mount 44 and
holder 56 or any other element as long as it hits the lock
element 51 and the depression 36 along X axis.

Atthe lock position the latch portion 53 of the lock element
51 is protruded from the battery chamber cover 31 through the
hole 38 of the cover body 33. Then, the latch portion 53 enters
into the hole 24 of the chassis 11 facing the hole 38. The
surface of the latch portion 53 contacts the inner wall of the
hole 24 but it can be prevented from being stuck in the hole 24
due to its cut-off end with a reduced thickness. Further, the
concave 68 of the lock element 51 receives the first convex 34
of'the seal element 34 without contacting the periphery of the
plan surface 34e so that the protrusion 26 is released from the
indirectly pressed state and the deformation of the lock ele-
ment is resolved (FIG. 11). Then, the convex 61 is returned to
the original height in the hole 38 and prevented from hitting
the hole 38 due to the clearance groove 38a.

Atthe lock position since the surface of the latch portion 53
contacts the hole 24, the latch portion 53 is prevented from
moving along -Y axis. That is, by the interference between
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the latch portion 53 and hole 24, the battery chamber cover 31
is pressed onto the inlet edge 224 of the cover body 33 against
the repulsive force and remains in the closed state. Thus, the
lock element 51, the hole 24, the protrusion 26, in the accom-
modation space 23, and the coil spring 52 constitute the lock
mechanism 32. The convex 61, pressed portion 62 of the lock
element 51, and the contact portion 45 in the depression 36
function as the receive element 69, to hold the lock element 51
in the lock position against the elastic force of the coil spring
52 and release it from the lock position by the protrusion 26.

To release the battery chamber cover 31 from the closed
state, the protrusion 54 is moved along —X axis from the
opening 41 of the cover body 33 as indicated by the arrow A16
in FIG. 13C. This moves the lock element 51 to the release
position from the lock position in the cover body 33. At the
lock position, the rear face 615 of the convex 61 faces the
front portion 455 of the contact portion 45. However, during
the movement of the lock element to the release position they
are prevented from being stuck with each other since the rear
face is an inclined face. Therefore, the rear face 615 is rela-
tively pressed by the front portion 455 to deform the lock
element 51 so that the lock element 51 crosses over the
contact portion 45. The planar surface of the pressed portion
45 making an elevation angle with the back face of the lock
element 51 hits the rear face 615 of the convex 61.

Further, the rear face 625 of the pressed portion 62 faces the
inclined surface 34fof the seal element 34 at the lock position.
Since the rear face 626 and inclined surface 34f are both
inclined surfaces, they are prevented from being stuck with
each other when the lock element 51 is moved to the release
position. In the battery chamber cover 31 the rear face 625 is
relatively pressed by the inclined surface 34fto deform the
lock element 51, thereby returning the top end 62a to the
contact position with the plan surface 34e. Here, the latch
portion 53 is disengaged from the hole 24, remains in the hole
38 of the cover body 33, and does not protrude therefrom.

Then, the battery chamber cover 31 is released from the
closed state by the lock mechanism 32 (FIGS. 1, 12C). Now,
the battery chamber cover 31 can be rotated around the shaft
Am to open the battery chamber 17.

According to the cover unit 30, when the battery chamber
cover 31 is turned about the shaft Am to be in the closed state,
the protrusion 26 in the accommodation space 23 presses the
receive element 69 to release the lock element 51 from the
lock position. Because of this, the battery chamber cover 31
can be securely closed without any user’s operation while
pressed onto the inlet edge 22a of the battery chamber 22.
Thus, the usability of the cover unit can be improved.

According to the cover unit 30, the receive element 69
works to hold the lock element 51 in the lock position against
the elastic force of the coil spring 52. Therefore, the lock
element 51 can remain in the lock position against a user’s
manipulation of the protrusion 54 via the opening 41 so that
the latch portion 53 of the lock element 51 can be reliably
prevented from protruding from the hole 38 of the cover body
33.

Moreover, the front end 61a of the convex 61 of the receive
element 69 hits the back portion 45a of the contact portion 45.
With such a simple configuration, the lock element 51 can be
held in the lock position against the elastic force of the coil
spring 52 and a user’s manipulation of the protrusion 54.

According to the cover unit 30, the lock element 51 can be
securely held in the lock position since the lock element 51 is
configured to be moved in parallel by the coil spring 52 and
the frontend 61a of the convex 61 and the back portion 45a of
the contact portion 45 are both planar surfaces along Y to Z
plane.

10

15

20

25

30

35

40

45

50

55

60

12

Inthe cover unit 30 the latch portion 53 of the lock element
51 is prevented from protruding from the hole 38 of the cover
body 33 by the receive element 69. Because of this, it is
possible to prevent the hole 38 from interfering with the
chassis 11 and prevent the chassis 11 from being damaged
without a failure along with the movement of the battery
chamber cover 31 to the closed position. It is also possible to
prevent a decrease in the sealing property of the battery cham-
ber cover 31 dueto a deformation of the hole 24 into which the
latch portion 53 is inserted.

The receive element 69 comprised of the convex 61 and
pressed portion 62 is provided at one end of the back face of
the lock element 51. Because of this, the lock element 51 can
be easily deformed by pressing the pressed portion 62 along
-Y axis and released from the lock position by moving the
convex 61 along -Y axis over the back portion 454 of the
contact portion 45.

Thus, only with the protrusion 26, the lock element 51 can
be released from the lock position when the battery chamber
cover 31 is closed.

According to the cover unit 30, the protrusion 26 can press
the pressed portion 62 of the receive element 69 via the first
convex 34 of the seal element 34 without a reduction in the
sealing property of the battery chamber cover 31.

In the cover unit 30 the first convex 34 of the seal element
34 or pressed portion 62 of the receive element 69 is pre-
vented from being erroneously pressed by the protrusion 26
since the first convex 34 is placed at a position deeper inside
the battery chamber cover 31 than the back face of the plate
35. In the present embodiment the first convex 34 is of a very
small size to occupy an extremely small area of the inner wall
of'the cover 31 defined by the plate 35.

In the cover unit 30 the rear face 615 of the convex 61 is
inclined so that convex 61 and contact portion 45 do not block
the parallel movement of the lock element 51 from the lock
position to the release position. Further, in moving the lock
element 51 from the lock position to the release position, a
user can feel a clicking touch from the deformation of the lock
element 51 when the convex 61 gets over the contact portion
45.

Further, the rear face 626 and inclined surface 34f of the
seal element 34 are both inclined surfaces so that the pressed
portion 62 and the first convex 34 do not hinder the lock
element 51 from moving from the lock position to the release
position.

In the cover unit 30 the coil spring 52 in the elastic element
mount 44 is contained in the elastic element holder 56 of the
lock element 51. Thereby, the lock element 51 can be config-
ured to be pressed by the coil spring 52 to the lock position in
the depression 36 without an increase in the size ofthe battery
chamber cover 31.

Further, the latch portion 53 has the cut-off end so that it
can be prevented from being stuck in the hole 24.

The imaging device 10 incorporating the cover unit 30 can
attain improved usability since the battery chamber cover 31
can be easily locked in the closed sate by simply rotating the
battery chamber cover 31, and the latch portion 53 can be
prevented from protruding from the battery chamber cover 31
in the opened state.

Thus, with the cover unit 30, it is possible to prevent the
latch portion 53 from protruding the opened battery chamber
cover 31 and lock the battery chamber cover 31 in the closed
state by simply rotating the battery chamber cover 31.
Second Embodiment

Next, a cover unit 30B according to the second embodi-
ment will be described with reference to FIG. 14 to FIG. 19.
The structure of the cover unit 30B and an imaging device 10
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with the cover unit 30B are basically the same as those in the
first embodiment. FIG. 14 is an exploded view of a battery
chamber cover 31B. FIG. 15 is a perspective view of a hook
element 73. FIG. 16 shows the structure of the groove 25
relative to latch portions 735 as seen from the arrow A2 in
FIG. 19. FIG. 17 shows that hook elements 73 are attached to
the cover body 33. FIG. 18 shows the battery chamber cover
31B in the chassis 11 when it is released from the locked
position. FIG. 19 shows the battery chamber cover 31B in the
chassis 11 when it is locked in the closed position by a lock
mechanism 32B.

A difference in the cover unit 30B from the cover unit 30 in
the first embodiment is two hook elements 73 in FIG. 14. The
two hook elements 73 constitute a part of the lock mechanism
32B together with the two bearings 42, four notches 39, four
grooves 25, first and lock-side walls 63, 64, wall stops 65, and
grooves 66.

The hook elements 73 are of the same structure so a single
hook element 73 is described. The hook element 73 in FIG. 15
is a long plate made from a metal material and includes a
rotary shaft 73a at the center and two latch portions 735 at
both ends.

The rotary shaft 73a is a column standing on the hook
element 73 and rotatably fitted into the bearing 42 of the cover
body 33. The axis of the rotary shaft 73a or the bearing 42 of
the cover body 33 is a fixed axis 734 of the hook element 73
(FIGS. 18, 19) around which the hook element 73 is rotatable
relative to the battery chamber cover 31B. The fixed axis 734
is set along the thickness of the battery chamber cover 31B.

The two latch portions 735 are inserted into the grooves 25
in the chassis 11 and each include a portion with a reduced
thickness at one end. The one end becomes the front when the
latch portion 735 protrudes from the cover body 33 as indi-
cated by the arrow A18 in FIG. 18 along with the rotation of
the hook element 73 around the rotary shaft 73a.

The hook element 73 also includes a large diameter portion
73c¢ of a circular form at the center. The center of the large
diameter portion coincides with the axis of the rotary shaft
73a.

The latch portions 735 of the hook element 73 are inserted
into the notches 39 in the depression 36 to protrude from the
cover body 33 along 7 axis. Also, they are inserted into the
grooves 25 associated with the notches 39 and both sides
thereof contact the grooves in the thickness direction of the
battery chamber cover 31B (FIG. 16). Accordingly, the move-
ment of the latch portions 7354 is limited along Y axis in the
grooves 25.

In the second embodiment one end of each groove 25 is set
to be smaller in width than the other end, as shown in F1G. 16,
and the thickness of the latch portion 735 is equal to the
smaller width ofthe one end. Thus, since the latch portion 735
is inserted into the one end of the groove 25 as indicated by the
arrow A18 in F1G. 18, it faces limitation to move along Y axis.

The cover unit 30B can be assembled in the same manner
as the cover unit 30 in the first embodiment except for the
attachment of the two hook elements 73 to the lock element
51. Specifically, referring to FIGS. 14, 17, the hook elements
73 are inserted into the cover body 33 via the notches 39
provided in the outer circumference wall 375 as indicated by
the arrows A17. The rotary shafts 73a thereof are inserted
through the middle portions of the notches 39 in a larger width
and fitted into the grooves 66 and the bearings 42 in the
through holes 55. The bearings 42 are C-shaped to receive the
rotary shafts 73a. Thus, the hook elements 73 are rotatably
placed in the cover body 33 around the axis of the bearings 42
or fixed axis 73d in the through holes 55 of the lock element
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51, as shown in FIGS. 18, 19. The hook elements 73 contact,
at about the large diameter portions 73c¢, the release-side and
lock-side walls 63, 64.

The cover unit 30B functions the same as the cover unit 30
in the first embodiment. That is, with the battery chamber
cover 31 in the opened state, the lock element 51 is at the
release position and the latch portion 53 does not protrude
from the hole 38 of the cover body 33 in FIG. 18. Here, the
two hook elements 73 are inclined relative to Z axis in the
notches 39 with the latch portions 735 not protruding from the
cover body 33. The hook elements 73 contact and interfere
with the release-side walls 63, lock-side walls 64, and wall
stops 65 which extend along Y axis at the same height.

The battery chamber cover 31B is rotated from the open
position to close the battery chamber 17. With the battery
chamber cover 31B closed, the protrusion 26 in the accom-
modation space 23 moves the first convex 34 of the seal
element 34 via the opening 355 of the plate 35 to move the
first convex 34 along -Y axis (FIG. 12B). The pressed portion
62 is then pressed and moved by the plan surface 34e of the
seal element 34 to separate the convex 61 and the contact
portion 45. Thereby, the lock element 51 is moved from the
release position along —X axis.

In FIG. 18 the lock-side walls 64 then press the vicinity of
the large diameter portions 73¢ of the hook elements 73 to -X
axis side and turns the hook elements 73 around the rotary
shaft 73a or fixed axis 734 clockwise as indicated by the
arrow A18. When the lock element 51 is moved in parallel to
the lock position, the hook elements 73 are turned to be
almost parallel to Z axis as in FIG. 19, and the latch portions
73b at both ends protrude from the cover body 33 via the
notches 39 and enter into the grooves 25 of the chassis 11.
Due to the cut-off ends of the latch portions 735 in reduced
thickness, the latch portions 735 are prevented from being
hooked by the opening ends of the grooves 25. As described
above, the latch portions 735 are inserted into the one ends of
the grooves in a smaller width and contact the walls of the
grooves 25 (FIG. 16).

As shown in FIG. 19, the shaft Am, the positions at which
the latch portions 734 at both ends enter the grooves 25, and
the positions at which the latch portions 53 enter the holes 24
are arranged with approximately equal intervals in the battery
chamber cover 31B along X axis.

While the lock element 1 is at the lock position, the latch
portions 53 are prevented from moving along -Y axis in the
holes 24 and the latch portions 735 are prevented from mov-
ing along the thickness of the battery chamber cover 31B in
the grooves 25. That is, owing to the interference between the
latch portions 53 and the holes 24 and that between the latch
portions 735 and the grooves 25, the cover body 33 is pressed
onto the inlet edge 224 against the repulsive force to open the
battery chamber cover 31B so that the cover 31B is securely
held in the closed state. Thus, in the second embodiment the
lock element 51 and hook elements 73 constitute the lock
mechanism 32B in cooperation with the holes 24 of the chas-
sis 11, four grooves 25, protrusion 26 in the accommodation
space 23, and coil spring 52.

To release the battery chamber cover 31B from the closed
state, the protrusion 54 is moved in the opening 41 to move the
lock element 51 to the release position, as in the first embodi-
ment. Along with the lock element 51°s moving away from
the lock position, the release-side walls 63 press the corre-
sponding large diameter portions 73¢ of the hook elements 73
to turn the hook elements 73 around the rotary shafts 73a
fitted into the bearings 42 of the cover body 33 counterclock-
wise in FIGS. 18, 19. When the lock element 51 is placed in
the release position, the hook elements 73 are rotated until the
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large diameter portions 73c¢ contact the wall stops 65. The
latch portions 736 then recede or are separated from the
grooves 25 and stay in the notches 39 of the cover body 33 and
do not protrude therefrom.

Thereby, the battery chamber cover 31B is released from
the closed state and the locking by the lock mechanism 32B
and free to move along Y axis. The battery chamber cover 31
can now rotate about the shaft Am to open the battery cham-
ber 17. In the lock mechanism 32B, the release-side walls 63
and lock-side walls 64 work as the protrusion to contact the
hook elements 73 and as the converter for converting the
parallel movement of the lock element 51 into the rotation of
the hook elements 73 around the rotary shaft 73a.

Accordingly, in the cover unit 30B the battery chamber
cover 31 can be moved from the opened to closed state the
same as in the cover unit 30 except for the latch portions 735
moving in the grooves 25.

The cover unit 30B according to the second embodiment
basically has the same structure as that of the cover unit 30 in
the first embodiment, and can attain the same effects as in the
first embodiment.

In addition, since the receive element 69 can hold the lock
element in the lock position against the elastic force of the coil
spring 52 as elastic element, the lock element 51 cannot be
moved by manipulation of the protrusion 54 through the
opening 41 of the battery chamber cover 31. Thereby, it is
made possible to securely prevent the latch portion 53 of the
lock element 51 from protruding from the hole 38 ofthe cover
body 33 and the latch portions 735 at both ends of the hook
elements 73 from protruding from the notches 39 of the cover
body 33.

Further, the battery chamber cover 31 can be held in the
closed state by the lock mechanism 32B, that is, the engage-
ment of the latch portion 53 and the hole 24 and the insertion
of the latch portions 735 of the hook elements 73 into the
grooves 25 of the chassis 11. The battery chamber cover 31
can be evenly pressed onto the inlet 22 of the battery chamber
17.

Further, the lock mechanism 32B includes the two hook
elements 73 with the latch portions 735 arranged in the lon-
gitudinal direction of the battery chamber cover 31. Because
of this, the battery chamber cover 31 can be evenly pressed
onto the inlet 22 of the battery chamber 17.

Further, in the cover unit 30B the cover body 33 is pressed
onto the edge 224 against the repulsive force of the cover 31°s
moving from the closed position to the opened position by the
lock mechanism 32B, that is, the engagement of the latch
portions 53 and holes 24 and the engagement of the latch
portions 736 of the hook elements 73 and the grooves 25.
Because of this, with a small load on the latch portions 53 and
73b, the battery chamber cover 31 can be evenly pressed onto
the inlet 22 of the battery chamber 17. Owing to a reduction in
the required strength of the latch portions 53 and 735, the
structure thereof can be very simplified.

According to the cover unit 30B in the second embodi-
ment, the converter as the release-side and lock-side walls 63,
64 can convert the parallel movement of the lock element 51
of the lock mechanism 32B into the rotation of the two hook
elements 73 around the rotary shaft 73a. Thus, with a simple
structure, the locking of the battery chamber cover 31 and
releasing it from the locking can be switched by the move-
ment of the lock element 51 along X axis.

Further, the lock mechanism 32B is of a simple structure
that the release-side walls 63 or lock-side walls 64 of the
converter press the hook elements 73 decentered from the
rotary shafts 73a along Z axis.
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Furthermore, in the lock mechanism 32B the converter is
configured to convert the parallel movement of the lock ele-
ment 51 into the rotation of the hook elements 73 around the
rotary shafts 73a by pressing the decentered hook elements
73 with the release-side or lock-side walls 63, 64. Thus, the
converter can be easily formed of the pairs of the release-side
and lock-side walls 63, 64 arranged lengthwise in the lock
element 51 for a number of hook elements 73 in the single
lock element 51.

Further, in the lock mechanism 32B the release-side walls
63 of the converter contact one side of the larger diameter
portion 73¢ of the hook element 73 along X axis while the
lock-side walls 64 contact the other side thereof. Because of
this, the rotary direction of the hook element 73 can be easily
reversed by moving the lock element 51 in opposite directions
along X axis. Thus, with a simple structure, it is possible to
switch the locking and releasing of the battery chamber cover
31 by changing the moving direction of the lock element 51.

According to the cover unit 30B, the insertion of the latch
portion 53 into the hole 24, the insertion of the pairs of latch
portions 735 into the grooves 25 at both ends, and the shaft
Am in the accommodation space 23 are set with approxi-
mately equal intervals along the length of the battery chamber
cover 31 along X axis. Because of this, the battery chamber
cover 31 can be more evenly pressed onto the inlet 22 of the
battery chamber 17.

Moreover, the four grooves 25 and hole 24 of the lock
mechanism 32B are provided at the same height in the accom-
modation space 23 of the chassis 11. Accordingly, the battery
chamber cover 31 can be more evenly pressed onto the inlet
22 of the battery chamber 17.

Since the battery chamber cover 31 can be locked in the
closed state by the lock mechanism 32B while evenly pressed
onto the inlet 22 of the battery chamber 17, the second convex
34c of the seal element 34 can be very tightly attached to the
edge 22a of the inlet 22. Accordingly, the water-tightness or
water-proof function of the seal element 34 can be improved.

According to the cover unit 30B, one end of each latch
portion 735 is formed so that the thickness thereof gradually
decreases towards outside. This prevents the latch portions
from being hooked by the ends of the grooves 25.

Thus, in the cover unit 30B it is able to prevent the latch
portions 53, 735 from protruding from the battery chamber
cover 31 in the closed state and lock the battery chamber
cover 31 in the closed state by simply rotating it.

The cover unit should not to be limited to the above
embodiments. It can be arbitrarily configured as long as it
comprises a cover element to enclose an opening of a cham-
ber of a chassis, rotatably supported at one end of the opening
around an axis set at the one end, and a lock mechanism to
lock the cover element in the chassis while the cover element
is pressed onto an edge of the opening, the lock mechanism
including a lock element contained in the cover element and
movable in parallel between a lock position and a release
position, and having a latch portion to protrude from the cover
element at the lock position, an elastic element provided in
the cover element to press the lock element to the lock posi-
tion, a hole provided in the chassis, to receive the latch portion
protruding from the cover element and restrict a movement of
the latch portion in a direction orthogonal to a front surface of
the cover element, a receive element provided in the cover
element, to hold the lock element in the release position
against the elastic element, and a protrusion provided in the
chamber, to protrude in the orthogonal direction to press the
receive element when the cover element is pressed onto the
edge of the opening, in which the receive element is config-
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ured to release the lock element from the release position,
when pressed in the orthogonal direction.

The above embodiments have described an example of the
cover unit where the battery chamber 17 is opened/closed
with the cover element and the cover element is locked with
the lock mechanism. However, the present invention should
not to be limited to such an example. The cover unit can be
arbitrarily configured as long as it includes a cover element to
open/close a chamber in a chassis and a lock mechanism to
lock the cover element.

The above embodiments have described an example where
the lock element 51 is bent when the pressed portion 62 or first
convex 34 is pressed to —Y axis direction by the protrusion 26
in the accommodation space 23. The present invention should
not be limited to such an example. Alternatively, the lock
element 51 can be moved along -Y axis as long as the front
end 61a of the convex 61 can be separated from the back end
45a of the contact portion 45.

The above embodiments have described an example where
the pressed portion 62 of the lock element 51 is pressed by the
protrusion 26 in the accommodation space 23 via the first
convex 34 of the seal element 34. Alternatively, the pressed
portion 62 can be pressed directly by the protrusion as long as
the front end 61a of the convex 61 and the back end 454 of the
pressed portion 45 are separated.

The above embodiments have described an example where
the convex 61 and pressed portion 62 as the receive element
are provided on the lock element 51. The present invention
should not be limited to such an example. The receive element
can be formed differently as long as it can release the lock
element 51 from the lock position by the protrusion 26. Alter-
natively, the convex and pressed portion can be integrated, for
example.

The above embodiments have described an example where
the rear face 615 of the convex 61 is inclined. Alternatively,
the front portion 455 of the contact portion 45 can be inclined
or both of the rear face 615 and the front portion 456 can be
inclined.

The above embodiments have described the imaging
device having the battery chamber 17 as an example of the
electronic device. The present invention should not be limited
to such an example. It can be any electronic device with a
chamber including a long opening for the chassis.

The second embodiment has described an example where
the two hook elements 73 are provided in the lock mechanism
32B in the length direction. However, the number of the hook
elements 73 can be set arbitrarily with the rigidity ofthe cover
31 taken into account.

Although the present invention has been described in terms
of' exemplary embodiments, it is not limited thereto. It should
be appreciated that variations or modifications may be made
in the embodiments described by persons skilled in the art
without departing from the scope of the present invention as
defined by the following claims. The numbers, positions,
forms, and sizes of the elements can be arbitrarily set.

What is claimed is:

1. A cover unit of an electronic device that includes an

image sensor, the cover unit comprising:

a cover element to enclose an opening of a chamber of a
chassis, rotatably supported at one end of the opening
around an axis set at the one end; and

a lock mechanism to lock the cover element in the chassis
while the cover element is pressed onto an edge of the
opening, the lock mechanism including

alock element contained in the cover element and movable
in parallel between a lock position and a release position,
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and having a latch portion to protrude from the cover

element at the lock position,

an elastic element provided in the cover element to press
the lock element to the lock position,

a hole provided in the chassis, to receive the latch portion
protruding from the cover element and restrict a move-
ment of the latch portion in a direction orthogonal to a
front surface of the cover element,

areceive element provided in the cover element, to hold the
lock element in the release position against an elastic
force of the elastic element, and

a protrusion provided in the chamber, to protrude in the
orthogonal direction to press the receive element when
the cover element is pressed onto the edge of the open-
ing, wherein

the receive element is configured to release the lock ele-
ment from the release position, when pressed by the
protrusion in the orthogonal direction by rotating the
cover element around the axis set at the one end.

2. A cover unit according to claim 1, wherein the receive

element comprises:

a convex protruding element in the orthogonal direction
from a back face of the lock element to hit the cover
element at a front end when the lock element is at the
release position, and

a portion pressed by the protrusion to move the convex
protruding element so that the convex protruding ele-
ment is released from hitting the cover element.

3. A cover unit according to claim 2, wherein

the pressed portion is more depressed than an inner wall of
the cover element on the opening side.

4. A cover unit according to claim 2, wherein:

the cover element comprises a contact portion to hit the
front end of the convex protruding element to hold the
lock element in the release position; and

the contact portion includes a planar surface orthogonal to
the moving direction of the lock element to hit the front
end of the convex protruding element, and a planar sur-
face inclined relative to the moving direction and mak-
ing an elevation angle with the back face of the lock
element to hit a back end of the convex protruding ele-
ment.

5. A cover unit according to claim 2, wherein:

the cover element comprises
a cover body rotatably supported by the one end of the

opening around the axis and including a depression
with an opening at one end, in which the lock element
is accommodated movably in parallel,

a seal element attached to the cover body, covering the
opening end of the depression and including a con-
necting portion to contact the pressed portion of the
receive element of the lock element in the orthogonal
direction, and

a plate attached to the cover body in a circumferential
edge of the seal element and including an opening to
expose the connecting portion from the opening ofthe
chamber; and

the protrusion is configured to contact the connecting por-
tion through the opening of the plate to press the pressed
portion.

6. A cover unit according to claim 5, wherein:

the cover body includes a mount to which one end of the
elastic element is fixed;

the lock element includes a holder to receive the other end
of the elastic element fixed at one end to the mount.
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7. A cover unit according to claim 1, wherein
the lock mechanism comprises

a hook element having latch portions at both ends and
provided in the cover element to be rotatable at a
middle position around a fixed axis orthogonal to the
front surface of the cover element,

a converter to convert the parallel movement of the lock
element to a rotation of the hook element around the
fixed axis, and

a groove provided in the chassis to receive the latch
portion and limit the movement of the latch portion in
the orthogonal direction;

the converter is configured to

rotate the hook element around the fixed axis to allow
both the latch portions to insert into the groove and
protrude from the cover element in the orthogonal
direction and along a width of the cover element
orthogonal to the moving direction, when the lock
element is placed in the lock position, and

rotate the hook element around the fixed axis to extract
both the latch portions from the groove and accom-
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modate the latch portions in the cover element, when
the lock element is placed in the release position.

8. A cover unit according to claim 7, wherein

the converter includes a protrusion provided in the cover

element to contact the latch portions in the moving direc-
tion at a position eccentric to the fixed axis along the
width of the cover element.

9. A cover unit according to claim 8, wherein

the converter includes a pair of protrusions to place the

latch portions in-between them in the moving direction
at the position eccentric to the fixed axis.

10. A cover unit according to claim 1, wherein the cover
element comprises a seal element that is pressed by the pro-
trusion by rotating the cover element around the axis set at the
one end, so that the protrusion causes the seal element and the
lock element to deform.

11. The electronic device comprising:

the chassis including the cover unit according to claim 1:

an optical system; and

the image sensor to acquire an image of a subject formed by

the optical system.
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